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[ff*3U] tf^A^tcSBfcU JgJTFtf) (a) sfcfctt (b) IC^-TT^y^SH 

(a) SH^J*©ffi^J## 1 Km-t. T^y^##l-2 9 l^S*i«7^ JW. 

(b) m^h'i/^KU:y»3Eg«««#s*i, (a) ©7 ^ ^iWBja cz) — as#*$c, 

[ff*^3] rTtf-A^JCSSfeU JBHT.® (c) (d) IC^-T^glJ^lfr 

( c ) m^m<Dm^m^r 2 ic^-r, 1 - 1 0 8 9 -e^stisifeSK^ 

(d) nfc^M/^jcj:y»3K^3i#sti. (c) <D&mm&}<n-®-tj t Xik. mm 

[ft 3*31 4 ] if #31 2 x teH^ 3 sa«tf> >> y -A^S7;i/ n ;i/ tf 

m&m 5 ] m&m 2 x isst^ 3 mma> * v v - a jk^mt;p ^ ;v tf 

[0 0 0 1] 
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[0 0 0 2] 
[0 0 0 3] 
[0 0 0 4] 

?sttsai«** ©Mutt *n ja <fc y mm e> ^©jn^affse 

tt£##T*£&v^ JPfc, ^ftsx bis*. ZMffl-tzmfcJ'ZmA? 

[0 0 0 5] 
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mm zmvk-t s ^ #> ©^jg] 

iXhU^Tt'lt Mfflt£t£1$.mMm (AOS: active oxygen speci 

[0 0 0 6] 

ttr;i/n;i/i^>^/<;i/^-^ri/^f--^ (apxs) #£3£SERt*&*. apx tt^jfcs 

[0 0 0 7] 

T-f y7*-Ajc*^.Tie¥, ^/b**s/y-A2fctf yy*#^y-A©iiKUS 

5. ^;i/^-^r^y-A^MT;i/3;i/tf>^A:;i/>f^ri/3f--e©T-f y y* 

V-A^i7^3^1^>g|/<;i/t^i/^-m 17* (Bunkelmann J.R.and T 
release R.N. (1996) Plant Physiology 110,589-598) , t/ U 4 JL ±Xi~ (Zhan 
g et al. (1997) Plant Molecular Biology 34,967-971) 9 1/ y y (Is 

hikawa T. , et al. (1998) Plant and Cell Physiology 39,23-34 ) «fc »J 9 U — 

3 fflfE# 2000-3059698 



#2000—1 72850 



[0 0 0 8] 

V&ZmWfrb7kmm^*m5mfcfcfc$:fil<K Mm^m (hydrogen peroxid 
e ) *&V£fcf&tfftt>nT^Z>ZL£.lzmMLT^Z> B $.tc. ^;i/:fr*$/y- A 

[0 0 0 9] 

fly**y#-ifi*^)v**yy-j±m<Dftmzi£&LT^££^&bnx&v. 
m&it*m<D&m*:isz.t£oz.}L\z& vmm<DBwzffi<<mzm^te&mz%:fe 

[0 0 10] 

, z.n&T*izmF}tfmbfrfc'<>n'**r yv - a^mt jvu /v^ym^^^-y 
^mmm^b^jv^^yv-j^m^mr^njv^ym^^^y^-^i^nhn 
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[0011] 

MH^ia©@B^I#-^ 2 lCj*t\ ilStf 1 - 1 0 8 9 T^£*X£^S 

;i/ tf >m^;i/^-^ s/ 9- nmfc^-x $> z> „ mmmB^tm^}(Dmmmz m^vx 

[0 0 12] 

ae^-M*siA^tcj:ti«. **i:^sDNA (ommommz. ^dna 

izA^mzmx. nmzft?mz&*)^ ^&©*is^i:ra«©&sv*H:$c 
e^&^tffc©-!***. bp*>> k^©ib^j##2ic^»^©-^#*^ 

[0 0 13] 

jgtc^qsii, b2#i^<z>@j#i## i ic^-r, 1-291 ^$tt 
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U =r- KStlSJKU KT**«. 1 jc^-raKu k©— 

3c. L < tettj&D S *i fc aK 'J * K BI#f## 1 T S 7 Ifc5!£l 

iCfeVNT2 0MJ^T, SF*L<ttl 0«J£TF, 35»C»*L'<tt5«JBIlT©r$y 

»>y«iR«L<tt#itostifcB!^j€:^-r*3Ky.^^ KTf&s. -e©<n>aiJKy ^ 

[0 0 14] 
[0 0 15] 

*e»y, «^.tf^*«tC35V^TftMbTV^i p B I 1 2 1, *<Di&lZlZp B I 2 

o *»W©*«ae^&t6*tc#A^*>^««iftSttr ^nyt^^y ?i>Sfcic|& 
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[0 0 16] 

A3f (Hordeum vulgare L. Haruna-nijyo ) 7fc*i2fc-ei000'fg#$* b£ 

-eiOO yttE.M " 2 .S -1 ©3fe*fe#T*e* H^^S:23r;©BiP^#T-e, 70%CD^tC 
^T2-3Mf^k$fc&ig£fTofc 0 M^X&JK&fciMC. ig#*gjfe*fiGDNa 
Cimm* 1 Bfc^tClOOmM -roJi#$-ti:T. 300mM £ 7?_fc#£i±T— H^^fL 
fee Hxhl/^tt, ^ffi%^$r3 , fc^#TJCi3V>T^^>A-|^7?37 , ClC24^^lg 
•tZ.tllZ&VmmZtlfro 50^M ©ABA (T^i/i?>^) &tfl.5% (^J:^440m 

[0 0 17] 

(f-f77l/>S/t;Vf>f^^U>f) 

>*\k^>fV- (6mer) £«V^, ^^SmiC<fc *;^bfe„ PCR 
#^^>©3&^felCt^o It. (Muramoto Y.et al ., Photosynthesis Mechanisms and Ef 
fects volume IV (eds Garab) , pp. 3043-3046. Academic Publishers ) „ i&x 
h u*\z£vmmztifc?CR mft*. pGEM-TK**- iz?u->it 

Lfc„ DNA BBJUtt* DNA i/-^0Q>-9— (ABI:373A) $:fl|V^fe-fe^-^ , ^>r > x'- 
i/->7 3Lyi/y>fmiZ& U^^Lfco BLAST fr^UV-V-T-lZ <fc APX CD — 

[0 0 18] 

(*-* a^papx© ? n - ^> @e#l&5£) 

hitani M.et al. (1995) Plant Molecular Biology 27,307-315 ) „ J £<D i 54'7 
^U-£, [a- 32 P] dCTPlC^U, *#^>fADNA 1/ 7 *s T^t U (TV 

i/vl*) Jc«kU^/<;i/LfcPCR 7^7* y Mcj; »J, ^^'J-->^lfe c 
■^>f ^^o->S:ZAPll ^*#-<fcy-$J|&U iif07°Dhn-;i/tc^o"CpB 
luscript4"\»ALfc 0 DNA H»#JW\ _LM<Z>«llC tlfco 
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[0 0 19] 

*f J ADNA *%mz.& y«Lfc 0 4VADNA &ffiffg&3;T& 
SBamHI,BglII,EcoRI,EcoRV fe^tfHindlll K:*y##U 0.8%7#D -7,*f)\s 
7?^ilLfco n>ig (Hybond-N + „ 77^A) iCi&^Lfc^, 6XSSC, 5X 
Denhardt's, 0.1% SDS, &tf0.1mg/mltf)^&- 2/>¥f^DNA S^trigtiresW ^ 
V *yi?-2/a>&f?ofe. E&2XSSC &tf0.U SDSepT'Sfc^U -tflDffelXSSC 
JfctfO.lX SDSH»T*8fct£l,fc. ^T©/\-f ^"U ^>f1f- i/3>28:^#tt65X:T^f 
ofc„ 20Bg©*g%£, J:j&bfc#J&* h l/Xffi«K:«U -£tf>^®JRLTRNA 
Srttffii-^fc^lC-80 TC-eSflcL^o RNA te, ATA (aurine tricarboxylic aci 
d ) S£lC<fc »J#itbfco 20 /tig ©^RNA 0.66M AT^l^ti KSr&tU. 

2XT^n-X^;i/T^ilL, t>fn>I (Hybond-N + , Tx^-vA) KHE^Lfe 

, BAS2000 4 t-PT+^J^-ltm^Tfi^tc (Fuji) „ 
[0 0 2 0] 

^SpAPXS fitfe3-Kt6 PAPXM2#J £ , CaMV 35S^ O^-* - ©IWttT IC A 
>f^-U-^^^-pBI12HC^Lfe (01) o HlJCfcV^T, RBtLBli^-tl^tl 
, :6aK-*-5iaU ^-BB#J£, -etl^tl^-Tc ^©^, nil^hn/Kl/ 

„ 7^nAirfy ?i*£:frb£:>f >>^># h7>^7*-^-i/3> (Shimam 
oto K. and Okada K. ed. Experimental Protocol for Model Plants:Rice and 
Arabidopsis.SHUJUNSHA Co.Ltd,Tokyo,1996 ) lC«fc*;. i/U4 yL±X± (:nzi# 
>f^an>tfT) tCpAPX&#ALfe 0 EfJRbfcfk *tv>f 5/>&-£frMSJgifiK: 
*^-T>f (Tl) £®JRLfc 0 ^liUlfef^, r?- 
S*a.9>f h<Z>Aofc3tfy MO»£> -€-tie>$:1000^lc#3Kb^7K3l^K5:^tJ7K 

[0 0 2 1] 
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^>A-cfncfcV^, 23^100 /tE.M " 2 .S -1 <5Q^#"ei6^^, feJ:tf23 
Xl<Dm3kftTT~8 ^©-tf^^;i/T% 50% ©M^T*3^>A-cfrT'3jSfI9£WL 

[0 0 2 2] 

(^;i/*-3f ^ V - A^^ST X n/b if ^m^tf* i/ #- if© V U - n y >f) 
RAPD^^^fV- (5' -CTTGAGCGTATT-3' ) £M ^ fcDDRT-PCR (differential dis 
play reverse transcriptase PCR) tC<fc *K t^M/^IWfcliyiibfc 
mRNA^3§^{C:^(g$*lfe 0 m&mfeZV. BLAST ©*B|HH£&3f£ b £ r 5, 

3©»T^rJ±APX I^i:ilv^lltt5:tt5ii:^l{f}^*ifc„ rc^&yn 

-:/£LTJBV^T, h l^X?:^^fc^-^-A^r©^i:U^$gLfccDNA^>f zf^ 

i m<DT$ jmfrb&ztfv^zf^ k&zi- F-r5^#£^/uTv*£: (®2> 

% ©ffi^ttS:, ^□-r^^-X-^fi^©^;i/^-dpi/y-AMAPX3ge®i:72.i% tf> 

*Bnm&;tbTv^„ (S3) „ mmw&M^cxm®&&&mnmmmtmz 

M©TX=r;i/lf>^^>H/^-^r^^--^^:r3- KLTfey. ^tlfcpAPXti&^ttfc 

o 

[0 0 2 3] 

*^©r3tf-^[S:^t-5fc«)lC, 3'-UTRlC150bp <£> C £ n — Kt^M 
*££-£tH)NA ^&^Q--/i: LT/^T, IMf >y*n y h^TSrfTofco pAPX 
OcDNAtt. — -2<?>ftmflindIl%mBm&&$:%-r2>i!)K BamHI.BgHI.EcoRI 
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EcoRV IU|igfiafi?:tl/t^*^ofe 0 04tC&V^, V- > 1 teBamHI , lx 
->2&BglII „ 3 &EcoRI , U->4 &EcoRV , I/ — > 5 &HindIII IC 

3>^#TtC^V>Tli, BamHI,BglII,EcoRI &tfEcoRV tf»©3g-ffc«J© 1 

*r(D>fJ AlCfc^T, pAPXJ±#— 3 tf-{C <fc *J n- K£ *l& d il £^ It V>5 0 
[00 24] 

(!&&#*&©* h l^-RCfcttSpAPXStfc^CD^gi) 

Lfc^JUfc^-T,, 05}C33V\T> C©l/->IJ3>hn-;i/5:, Salt©l/->H: 
300mM ©NaCltf>lgt&#!!3l£, ABA <DU—y l£50 At M T^S/^>^ (ABA ) ^15: 

. -etl^Ttl^-To Jt^tf>AlC33V>TH:pAPX cDNA <Z>3' -UTR£-g"tf#M6?I^' 

n-^SrMVAT^ffi^fro^^?!, T^©B tcfevMriiEtBrjcl: yStftb&v* 
Ziy hD-;i/T?feS25S rRNA$roT^fcLfe^$:, -^tl^^o RNA y h 
*Wf (05) <DMJH«, pAPJrtE^l/^ttHEiijlRx M^TlCfc^TtE^jWCji 
#t5 3t5:^bT^S„ ABA ODSsitUCf: *J , J: »J W«fcpAPHt'6rtF-»33i©SS 

[0 0 2 5] 

(papx & mmmm l t=.mmmm vu^^x-rco © #&) 

iRLfeTOa^©^"-;i/J; y, ^it*8o0iiLfefIiil; (Tl) 

S/>^*%JC#tJf«V^T, ^«#«fS:ffofe. #«»*f©*g** #-<Z)T-DNA 
# 6 o©^T'ffA3 *lT ^5 * £ # JlffiS »&S!fttJPT2^««K»3R3R J: 

l ) *f J ADNA #J|MB3tU 131-916bp ^^131-511 bp Sr^fpAPX© 2 i=T y h (Ozf 
^>T V-£M^T, PCR ICJtyjgtCjSftfLfc. H 6 Kl Sr^-T. 06lCfc 
V>T, £W*pAPXU#|<Z)131-916bp ©gPtefc^-TPCR ^{WttpAPXgg 
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M©i3i-5iibp (Dm&zm-tPCR mm^m-r. &t=.. mzm^aisu^jL-t-x 

pAPX1,pAPX2,pAPX3,pAPX5,pAPX7,pAPX8 lt*tl?ftm±£ bfe^figii/ 
d>f Z-rX-f-ffiZmto H6©e«J:y, £>DNA ^l±ifipi$ 

*lSfc**ofc#, — ^^L/^^T(Z)^®Km^©DNA 380b P Xtt785bp © 

^Sn^SOKT^W^^tlfc,, ^tlte, 3tie><D^M*^^A^f©pAPX^ 

ttZftMm&^-t bT-g•^•ev^s^:i:S:^bTv^s 0 T3©^fii^(i, T2£ 

[0 0 2 6] 

(WT) &OPj^K«tJILfeS/n>f x^-X^©lf©iS#K:o§, pAPXi&^jg 
ftWfcy-fi'^n-y Mf*fJCJ:»;f-aiy^Lfc. H7KlpAPXS:5tt|ir^|^S 
-&fc?^®^mT2tS$:, pAPX£:/n-:7£LTM^T7-»f>:/ay hj**rbfc*g* 
Sr^-Tc @7©Alt £«<D^£M&t^Rj£&«''e&£pAPXl,pAPX2,pAPX3,pA 
PX5,pAPX7,pAPX8 KlO^Ttf^A^M^fcpAPX^D-^t/W:/'; #>f 
i^ift^tffib^II:, 07 BfcmBr&Mv\T^«fbLfc3tftUJ&^:3> h 
n-/l/"e&S25S rRNASrlfeffibfelS**:, -eft-fift^-r. 0 7 JC^^IIC, W£ 
fflttWftttpAPl^n-^fcyW :7y *>f X««2£Mift&-£^L&v*#,. ±T<D 
^fME^ft*»itt#•*©pAPX^E«<»S:^A/•ev^fe 0 ^£;ft£<Z)*T, PAPX1, P APX2 
&tfpAPX3 ttiV^I/^StbTV^^ — #pAPX5 &lJfpAPX7 ttjtftWfiVM/ 
^t'feot PAPX8 tC^WTH:, pAPX©|§^tt#SlC<SA^ofeo 
[0 0 2 7] 

±m<Do%m&uft<Drt-^yT-v*mm\st~m^*^-? 0 papxs &tf P A 

XmMiZ (5%UK/VX') i^ofc (0 8) „ ^«K^^(3D*T* 
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, MX h l/^tC^tSf tt*U»Jil^ofc 0 ££S91C, W£M£pAPXT*7gg 
^©riltt, ?Stt^m*^CDffi«)»^^ £ (DA *y y X ^IST* &&ZL£Z: 
[0 0 2 8] 



1 2 
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[0 0 2 9] 

< 1 1 o >mmA&& : z-smx^M 

<1 6 0 >@B^J(39fS[ : 2 

< 2 1 0 >IB^J## : 1 

< 2 1 1 >BB#|©;R3 : 291 

< 2 1 2 >gB^f©M : T ^ 7 

<2 l 3>MM : 3r^A^3ia^Ai;i/^-^r$/y-A^-^MT;i/=i;n^>^/<;i/^- 

<4 0 0>gB#I 

MAAPVVDAEY LRQVDRARRA FRALIASKGC APIMLRLAWH DAGTYDVNTR TGGANGSIRY 60 

EEEYTHGSNA GLKIAIDLLE PIKAKHPKIT YADLHQLAGV VAVEVTGGPT VEFIPGRRDS 120 

SVCPREGRLP DAKKGAPHLR DIFYRMGLTD KDIVALSGGH SLGKAHPERS GFDGAWTRDP 180 

LKFDNSYFLE LLKGESEGLL KLPTDKALLD DPEFRRYVEL YAKDEDVFFK DYAESHKKLS 240 

ELGFTPRSSG PASTKSDVST AVVLAQSAVG VAVAAAVVIA GYLYEASKRS K 291 
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< 2 i o >m&m^ : 2 

< 2 1 1 >MH^J©^$ : 1 0 8 9 

< 2 1 2 >@g#I©M : SEft 

<2 l 3>^: ^-^-A^A5f5^^^-^r^y-A^MT;i/n;i/if>^A:;i/^- 

< 4 0 0 >ge#i 



CTTCTAGGGT 


CGTCCGCGAT GGCGGCTCCG 


GTGGTGGACG 


CCGAGTACCT 


GCGCCAGGTC 


60 


GACAGGGCGC 


GCCGCGCCTT 


CCGTGCCCTC 


ATCGCCTCCA 


AGGGATGCGC 


CCCCATCATG 


120 


CTCCGCCTCG 


CATGGCATGA 


TGCTGGCACC 


TATGATGTGA 


ACACAAGAAC 


TGGTGGTGCA 


180 


AATGGTTCAA 


TTAGATACGA 


GGAAGAGTAC 


ACCCATGGTT CAAATGCTGG 


CTTAAAAATT 


240 


GCTATTGATC 


TCCTTGAGCC 


TATTAAAGCG 


AAGCATCCAA 


AGATTACATA 


TGCAGACCTT 


300 


CATCAGCTTG 


CCGGAGTAGT 


TGCAGTTGAA 


GTCACCGGGG 


GTCCAACCGT 


TGAGTTCATC 


360 


CCTGGAAGAC 


GTGATTCGTC 


AGTTTGTCCC 


CGTGAAGGAC GCCTTCCTGA 


TGCTAAGAAA 


420 


GGTGCACCAC 


ATCTAAGGGA 


CATCTTTTAT 


CGAATGGGGT 


TAACAGACAA 


AGATATTGTA 


480 


GCACTATCTG 


GGGGGCACAG 


CCTGGGAAAG 


GCGCATCCTG 


AAAGGTCTGG 


GTTTGACGGT 


540 


GCATGGACTC 


GTGACCCTCT 


GAAATTTGAC 


AACTCATACT 


TTCTTGAGCT 


ACTGAAGGGG 


600 


GAATCTGAGG 


GTCTTCTGAA GCTCCCTACT GATAAGGCAT TGTTGGATGA 


TCCTGAATTT 


660 


CGACGCTATG 


TGGAGCTTTA TGCAAAGGAT 


GAGGATGTTT 


TCTTCAAGGA 


CTACGCTGAA 


720 


TCACACAAAA 


AACTTTCTGA 


ACTTGGCTTC 


ACACCACGGA GCAGTGGCCC 


AGCATCTACA 


780 


AAATCAGATG 


TTTCAACTGC 


TGTTGTACTT 


GCACAGAGTG 


CAGTCGGGGT 


AGCAGTTGCT 


840 


GCAGCTGTAG 


TTATCGCGGG 


CTACCTGTAC 


GAAGCTTCCA 


AGAGGAGCAA 


GTAAGGGGTT 


900 


CGTGAGTTCT 


TGGATGACAT 


TCCCTTATTT 


AGTAAGTATC 


AAGTTATTAT 


TCTAAAAAAA 


960 


TAAGTGCCAA 


GTGCAAATAA 


CAGAACTCTA 


GTGATGAACA 


ACCAACAGTA 


GTCTCAAAAT 


1020 


ATTTCATACA 


TTCTTGAGGA 


CATCTCCTTC 


ATATATATAC 


ATCATACTTG 


AATAAAAAAA 


1080 


AAAAAAAAA 












1089 
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